A SCARCrTY of information exists in the literature on the hepatocareinogenic effects of combinations of azo dyes, similar to the competition in epithelial carcinogenesis between polycyclic.hydrocarbons as described first by Lacassagne, BuuHoi and Rudali (1945). In the reports available on synergism among azo carcinogens only the synergistic effect of 4-dimethylaminoazobenzene (DAB) and 4'-methyl-DAB has been confirmed (MacDonald et al., 1952; Corre-Hurst et al., 1953) . The final assessment of the synergism between DAB and 3'-methyl-DAB (3'-Me-DAB) described in the 1953 report will require further experiments, however, in view of the fact that the authors found a higher tumor incidence with DAB than with 3'-Me-DAB, which is the inverse of the generally accepted relative carcinogenicites of the two compounds. Inhibitory effect among azo carcinogens has been reported by Crabtree (1955) who described inhibition of DAB induced hepatic tumorigenesis by certain non-carcinogenic derivatives of azobenzene.
with 1-6 mg.,,kg. of Menadione (2-methyl-1,4-naphthoquinone) and also with 14 mg.,,'kg. of zinc sulfate heptahydrate since the Salt mixture W does not contain zinc, which is essential to the development of the rat (Farris and Griffith, 1949) . The azo compounds, DAB, 3'-Me-DAB and 2-Me-DAB were incorporated in the basal diet at the levels stated in Table I Number of rats with tumors/number of rats alive. In addition to these five tumor bearing animals, a sixth had a teratoi-na of a kidney. + Hepatic tumors failed to develop in an additional group of 19 rats maintained on this diet for 3.1, iiionths. This would bring the overall tumor incidence to 1/43. 1 week prior to the feeding of the dye containing diet. All diets and water were ad libitum. For the intermittent examinations for liver tumors exploratory laparotomy was performed under ether anesthesia. At the end of the respective experiments all survivors were sacrificed for final tumor count and extensive autopsy. All macroscopically visible nodules found during exploratory laparotomy or at the termination of experiments were examined histopathologically. When no gross tumor was apparent and no small tumor foci were visible, the liver was described as "' normal " regardless of the well known cellular changes preceding the emergence of tumors, which was the criterion used by Crabtree (1955) .
Preparation of compounds ard determination of pha-se diagram8.-DAB was obtained commercially. 3'-w_e--__DAB and 2-Me-DAB were prepared in our laboratory following the standardized procedure of Miller, Sapp and Miller (1949 (Price et al., 1949 (Price et al., , 1950 Hultin, 1956) ; (b) the close similarity of the spatial configurations of the two dyes (see " Phase Diagrams "), and (c) the fact that both 2-Me and 3'-Me-DAB are linked in the soluble cytoplasm to the same electrophoretic protein fraction (Sorof et al., 1951 ;  Wirtz and Arcos, 1958 Unfortunately, due to the difficulties in carrying out large numbers of laparotomies within short intervals of time and because these experiments had to be terminated, a more solid assessment of the latter data could not be obtained.
In another experiment, feeding of 2-Me-DAB preceeded feediiig the medium active DAB (Groups F and G). The rats of the test Group F were fed 0 -06 per cent 2-Me-DAB for 3 months, which has been shown (Miller and Miller, 1947) Histologically the tumors were classified mainly as hepatomas and cholangiocarcinomas and these two histopathological types were observed in about equal proportion. Three of the 5 tumors found in Group A fed 0-04 per cent 2-Me-DAB plus 0 -02 per cent 3'-Me-DAB were, however, cholangiomas.
The cellular mechanism that may account for the observed synergistic effect must involve more than one receptor site (cf. Ariens, van Rossum and Simonis, 1956 ; Veldstra, 1956) and this is consistent with the general distribution of bound, aminoazo dyes among all cell components of the liver (Price et al., 1949 (Price et al., , 1950 Hultin, 1956 (Miller, Miller and Brown, 1952) at a rate which may be expected to be linear with the concentration of the dye fed. An approximate proportionality is in fact shown by the carcinogenicifies of 0-06 per cent and 0-035 per cent 3'-Me-DAB diets : 100 per cent tumour incidence has been observed in a group of 16 rats after 4 months of continuous feeding 0-06 per cent 3'-Me-DAB, while Table I indicates that with 0-035 per cent diet only 14 tumour bearing rats out of 24 have been found after 41 months (Group E). This approximate linearity of the dose-response fails, however, when the responses to the 0-035 and 0-02 per cent diets are compared, since no tumor bearing animal is found when the latter diet is fed for 41 months to 23 rats (Group B). The relative inactivity of the 0-02 per cent 3'-Me-DAB diet may be due to a rate of metabolic inactivation which balances the rate of arrival of the dye in the liver. Consequently, from the standpoint of the process of carcinogenesis, the microsomal enzyme systems inactivating 3'-Me-DAB may be considered " sites of loss " in the sense described by Veldstra (1956) . Careinogenesis may result then from : (a) intake of 3'-Me-DAB in excess over the metabolic capacity of the enzyme systems in the microsomes, which excess will be available for alteration of this cell organelle proper (Arcos and Arcos, 1958 ;  Porter and Bruni, 1959), and of other cellular components, e.g. the mitochondria (Arcos, Griffith and Cunningham, 1960) , at a rate which is proportional to the amount of non-metabolized dye, such as may be the case with the 0-035 and 0-06 per cent diets, or (b) competition of 2-Me and 3'-Me-DAB at " sites of loss " (cf. Veldstra, 1956 ) making 3'-Me-DAB available at other cellular sites the alterations of which are involved in the succession of steps leading to careinogenesis (Arcos, Gosch and Zickafoose, 1961) .
Pha8e diagraM8
Synergism and antagonism as the response to simultaneously present biologically active compounds often involves close steric molecular similarity (e.y. A'eldstra, 1956). Because of steric hindrance between the 2-methyl group and the a-azo nitrogen in 2-Me-DAB (Arcos and Arcos, 1958) , it may be expected that the spatial configuration of this compound and of 3'-Me-DAB may not be so closely similar as suggested by the simple observation of the structural formulae. Steric hindrance in 2-Me-DAB is also suggested by the high basicity of the amino nitrogen (Cilento, 1960) (e.g. Eitel, 1945) which in turn is dependent on close steric similarity or complementarity (e.g. Timmermans, 1939 ; Fredga, 1945) .
The phase diagrams obtained with mixtures of various azo dyes suggest that the interchangeability of 3'-Me-DAB and 2-Me-DAB in their mixed crystal lattices is relatively higher than in mixed crystals of certain structurally related azo dyes. In fact, the phase diagram of these two compounds (Fig. 1) (Fig. 2 to 5) . However, the curve of the thawing points in Fig. 4 
